Reports of patients with a slowly progressive aphasic disorder in association with focal cerebral atrophy have proliferated and it has become evident that a variety of language presentations may occur. However, patients with differing language presentations may have a similar underlying pathology.' Moreover, affinities have been drawn between the pathological changes in progressive aphasia (PA) and those of dementia of frontal lobe type (DFT)2 and DFT with motor neuron disease. 3 Accordingly, it has been suggested that the clinical syndromes of PA and DFT share a common pathological substrate, which differs only in the distribution of pathology within the frontotemporal lobes. The opportunity has arisen to address this issue more directly. Among the group of patients presenting with PA reported previously' two were brothers. Both shared a nonfluent pattern of language disorder, in the absence of perceptual and spatial difficulties. However, they differed with respect to development of behavioural symptomatology akin to that of DFT. This difference was reflected in differences in single photon emission computerised tomography (SPECT) and necropsy findings of the distribution of pathology within the frontal and temporal lobes. The patients' case histories are presented and discussed in the light of imaging and pathological findings. watched television or wandered the neighbourhood without ever becoming lost. He began to drive recklessly. As his expressive difficulties progressed, he appeared unaware of his spoken errors. In addition, he became increasingly callous and aggressive and there were episodes of incontinence for which he showed no concern. His altered behaviour resulted in a psychiatric referral 3 years after onset of symptoms. He was noted at that time to have difficulties in verbal expression and his speech output was non-fluent, broken, and contained literal paraphasic errors. There was word finding difficulty. However, comprehension was relatively intact. Moreover, he demonstrated good day to day memorising and preserved knowledge of current events. He could assimilate a short story and recall it accurately after a delay. Two years later he was institutionalised because of his aggression. He his drawings showed preserved spatial configuration, despite some perseverative pencil strokes. Indeed, he was observed to play pool, dress himself, and find his way without difficulty. During testing he was distractible, restless, uncompliant, and lacked insight.
Speech became monosyllabic and mutism ensued 6 years after onset of language difficulties. Further behavioural deterioration occurred with aggression, poor compliance, and incontinence. He was observed to seek and steal sweet foods and drinks. In the later stages of his illness he developed unexplained episodes of vomiting and he died of bronchopneumonia 8 years after onset of language symptoms, aged 71 years.
Single photon emission computerised tomography SPECT scans of the two brothers, carried out respectively 9 and 6 years after the onset of language symptoms are shown in figure 1 . The scan of case 1 showed reduced uptake of tracer extending throughout the left hemisphere. The scan of case 2 showed reduced uptake bilaterally in the anterior hemispheres, more marked on the right.
Pathological analysis GROSS APPEARANCES
In case 1 there was markedly asymmetric distribution of atrophy, gross on the left side affecting particularly frontal, temporal, frontoparietal, and lateral parietal/occipital regions. In the right hemisphere severe atrophy was restricted to the anterior temporal lobe. In case 2 there was severe atrophy predominantly of both frontal and temporal lobes, more marked on the right than the left.
Morphological data for the two patients illustrating the topographical distribution of pathological change in the two patients are 
Discussion
The two brothers showed a similar progressive aphasic disorder but differed in the relative onset and severity of behavioural disturbance. The pattern of language disorder in both was of a non-fluent aphasia, with phonemic paraphasias, leading to increasingly telegrammatic speech and eventually mutism. Both patients developed behavioural changes during the course of their illness, sharing the characteristics of DFT. Nevertheless, in case 1 behavioural changes developed very late in the course of disease, 7 years after onset of language symptoms. In contrast, in case 2 behavioural changes became apparent and severe almost immediately after the onset of language symptoms. These differences suggest the emergence of "frontal lobe" dysfunction early in the course in case 2, but late in the case of case 1.
The clinical differences are reflected in differences in SPECT images. The highly asymmetric appearance, involving the left hemisphere, seen in case 1 is consistent with that reported in other patients with slowly progressive aphasia. The marked bilateral anterior hemisphere abnormality in case 2 is, in contrast, with that of patients with DFT.
The brothers' brains share a similar nonAlzheimer's disease pathology, identified as frontal lobe degeneration by Brun.4 However, the distribution of pathological change differs, and reflects the clinical differences and SPECT findings. The extensive atrophy of the left hemisphere seen in case 1 has been recorded in other patients with progressive aphasia. Yet, atrophy in case 1 was not confined to the left hemisphere: severe but restricted atrophy of the right anterior temporal lobe also occurred. In case 2, the marked atrophy of frontotemporal regions bilaterally is similar to the distribution of pathology seen in DFT,' and also in DFT with motor neuron disease.3 The greater emphasis of pathology in the right hemisphere is surprising given his clinical presentation with progressive aphasia and, presumably, underlines the vulnerability of language to relatively small brain lesions, and explains why lobar atrophies of the left hemisphere are recorded with greater frequency than those of the right. In any event, the findings highlight the association, both behaviourally and pathologically, between progressive aphasia and DFT, and lend support to the view that in lobar atrophies of non-Alzheimer's disease type the particular neuropsychological syndrome is determined by the distribution of pathological changes. The high familial incidence in both progressive aphasia,' and DFT5 6 and DFT with motor neuron disease3 provides further support for their association.
The histology of gliosis, Pick inclusion bodies, and Pick cells (Pick's disease) did not occur in these two cases but has been reported in a proportion of patients with progressive aphasia,79 DFT,24 and DFT and motor neuron disease.' 01' Other patients have the milder spongiform pathology of frontal lobe dysfunction.4 This suggests that the histology represents a spectrum of change in brains with frontotemporal atrophy and may reflect a common underlying molecular biological process which remains to be determined.
